Abstract-An
INTRODUCTION
Multilayer materials have attracted considerable attention in modern engineering applications due to added advantage of combining physical, mechanical and thermal properties of different material. Multilayer materials are used in semicircular fiber insulated heaters, multilayer insulation materials, and nuclear fuel rods. Multilayer transient heat conduction finds applications in thermodynamics, fuel cells, and electrochemical reactors. These layered components find a wide range of applications in various automotive, space, chemical, civil and nuclear industries. Therefore, there exists a need to accurately and efficiently determine the heat flux and temperature distributions inside the multiple layers.
Although multilayer heat conduction problems have been studied in great detail and varies solution methods including Green's function method, the Laplace transform, separation of variables, orthogonal and quasiorthogonal expansion technique and eigenfunction expansion method.
Many researchers have solved the transient heat conduction problem in a composite medium. Salt [1] solved the transient heat conduction problem in a twodimensional composite slab using an orthogonal eigenfunction expansion technique. de Monte [2, 3] applied the eigenfunction expansion method to obtain the transient temperature distribution for the heat conduction in a two-dimensional two-layer isotropic slab with homogenous boundary conditions. Lu et al. [4] and Lu and Viljanen [5] combined separation of variables and Laplace transforms to solve the transient conduction in the two-dimensional cylindrical and spherical media. Singh et al. [6, 7] and Jain et al. [8, 9] used the combination of separation of variables and eigenfunction expansion methods to solve the two-dimensional multilayer transient heat conduction in spherical coordinates.
Singh et al. [6, 7] and Jain et al. [8, 9] have studied 2D multilayer transient conduction problems in spherical and cylindrical coordinates. They have obtained analytical solutions for 2D multilayer transient heat conduction in spherical coordinates, in polar coordinates with multiple layers in the radial direction, and in a multilayer annulus. They have used the method of partial solutions to obtain the temperature distributions. In the method of partial solutions, the nonhomogeneous transient problem is split into two subproblems: a nonhomogeneous steady-state sub-problem and a homogeneous transient subproblem. Then, the eigenfunction expansion method is used to solve the nonhomogeneous steady-state subproblem and the method of separation of variables is used to solve the homogeneous transient subproblem. 
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